Prymnesium parvum differentially triggers sublethal fish antioxidant responses in vitro among salinity and nutrient conditions.
Significant fish kills have been attributed to Prymnesium parvum in coastal and inland waters around the world. However, specific mechanisms responsible for adverse outcomes resulting from this harmful algal bloom (HAB) species remain unclear, though the gill has previously been identified as an important target organ. In the present study, an in vitro approach was used to examine cytotoxicity and antioxidant responses in fish liver (Hepa-E1 and PLHC-1) and gill (G1B and RTgill-W1) cell lines, following exposure to P. parvum grown at different salinities and nutrient concentrations, which can influence the magnitude of acute toxicity. Cultures from high salinity compromised survival of hepatic cell lines exposed to high dilutions, whereas no significant cytotoxicity was observed for gill cell lines. With respect to control groups, catalase showed significant activity in both gill cell lines, especially RTgill-W1, following exposure to high salinity cultures. High levels of superoxide dismutase were measured in Hepa-E1 cells exposed to all experimental treatment combinations and in RTgill-W1 cells following exposure to high salinity conditions, with respect to non-exposed cells Glutathione peroxidase activity was also detected at significant levels in Hepa-E1 cells after exposure to cultures from high salinity and the low salinity X low nutrients. Slight GPx increases were only observed in PLHC-1 and G1B exposed to P. parvum grown at high salinity. These results suggest that: 1. specific combinations of salinity and nutrient levels may contribute to production and potency of P. parvum toxins resulting in sub-lethal effects, and 2. sub-lethal responses are more prominent than cytotoxicity, and that oxidative stress may be a significant adverse effect of toxins produced by P. parvum.